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(54) CERAMIC CAPACITOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen a ceramic 
capacitor in thermal and mechanical stress by a method, 
wherein metal terminals which are each possessed of a 
turn-up part located at an intermediate point and a 



terminal which is located at the tip of the turn-up part and a^ai^ « 



SOLUTION: Metal terminals 2 and 3 are possessed of 
turn-up parts 22 and 32 at intermediate points 
respectively, and terminals 23 and 33 connected to the 
outside are provided in the tips of the turn-up parts 22 
and 32. The ends 21 and 31 of the metal terminals 2 and 
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connected to the outside, and the one ends of the metal 
terminals are each connected to terminal electrodes 
provided in the opposing edge faces of the ceramic 
capacitor. 
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3 are connected to the terminal electrodes 1 1 and 12 of a ceramic capacitor device 1 . At this 
point, a distance from the terminals 23 and 33 connected to an external conductor, such as a 
board or the like to the one ends 21 and 31 of the metal terminals 2 and 3 connected to the 
terminal electrodes 1 1 and 12 of the ceramic capacitor device 1 , is expanded by the turn-up 
parts 22 and 32 provided to the intermediate points respectively. Furthermore, the turn-up 
parts 22 and 32 act as a spring respectively. As a result of this setup, the distortion and 
thermal expansion of a board are absorbed by the turn-up parts 22 and 32, so that thermal 
and mechanical stresses generated in the ceramic capacitor device 1 are reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ceramic condenser which are at least one ceramic condenser element and a ceramic 
condenser which contains a metal terminal of a couple at least, and has a terminal area by which said 
ceramic condenser element has a terminal electrode in a both-sides end face which faces, and a point is 
connected to one of said the terminal electrodes, and each of said metal terminal has the clinch section in 
pars intermedia, and is connected with the exterior behind said clinch section. 

[Claim 2] It is the ceramic condenser connected by electroconductive glue with which it is the ceramic 
condenser indicated by claim 1, and said metal terminal and said terminal electrode contain resin. 
[Claim 3] It is the ceramic condenser with which it is the ceramic condenser indicated by claim 2, and 
said electroconductive glue contains a silver granule child with a particle size of 3 micrometers or more 
as an electric conduction component. 

[Claim 4] It is the ceramic condenser with which it is the ceramic condenser indicated by any of claims 
2 or 3 they are, and said resin of said electroconductive glue was chosen from an epoxy resin system, a 
urethane resin system, a polyimide resin system, or acrylic resin system thermosetting resin and which 
uses a kind as a principal component at least. 

[Claim 5] It is the ceramic condenser to which it is the ceramic condenser indicated by claim 1, and said 
metal terminal and said terminal electrode are connected by solder. 

[Claim 6] It is the ceramic condenser with which it is the ceramic condenser indicated by claim 5, and 
said solder has the melting point in the 200-degree-C or more range of 400 degrees C or less. 
[Claim 7] It is the ceramic condenser with which it is the ceramic condenser indicated by any of claims 
5 or 6 they are, and said metal terminal has at least a coat film with which an external connection side of 
said terminal area shows non-adhesion to a field of an opposite hand to solder. 

[Claim 8] It is the ceramic condenser with which it is the ceramic condenser indicated by claim 7, and 
said coat film consists of metal oxide films. 

[Claim 9] It is the ceramic condenser which becomes by kind as which it is the ceramic condenser 
indicated by claim 7, and said coat film was chosen from a wax, resin, or a silicone oil. 
[Claim 10] For each of said metal terminal, said clinch section of said metal terminal is a ceramic 
condenser which is a ceramic condenser indicated by any [ claim 1 thru/or ] of 9 they are and by which 
the bending section of the beginning of said clinch section, said point, and a portion between ** are 
connected to said terminal electrode including the bending section of at least 1 . 

[Claim 1 1] It is the ceramic condenser with which it is the ceramic condenser indicated by claim 10, and 
said clinch section of said metal terminal has the two bending sections. 

[Claim 12] It is the ceramic condenser which is a ceramic condenser indicated by claim 1 1, said clinch 
section of said metal terminal is bent in the direction which keeps away from said terminal electrode in 
said 1st bending section including the 1st bending section and the 2nd bending section, separates a gap 
from said 1st bending section in the 2nd bending section, and is bent in the direction which counters 
with said end face. 

[Claim 13] It is the ceramic condenser which is a ceramic condenser indicated by claim 10, and said 
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clinch section of said metal terminal consists of the one bending section, and is bent by acute angle. 
[Claim 14] It is the ceramic condenser whose maximum crevice between two opposite portions which 
are the ceramic condensers indicated by claim 1 3 and produce said metal terminal by said bending is 
300 micrometers or less. 

[Claim 15] It is the ceramic condenser with which it is the ceramic condenser indicated by claim 10, and 
said clinch section of said metal terminal is bent by arc. 

[Claim 16] It is the ceramic condenser which it is the ceramic condenser indicated by any [ claim 1 

thru/or ] of 1 5 they are, and said terminal area sets a gap to the ceramic condenser element down side 

located in the lowest layer among said ceramic condenser elements, and is arranged. 

[Claim 1 7] It is a ceramic condenser with path length are the ceramic condenser indicated by any [ claim 

1 thru/or ] of 1 5 they are, and larger to the installation section in which said metal terminal attached said 

terminal electrode from said terminal area than a components height size on the basis of said terminal 

area. 

[Claim 1 8] It is the ceramic condenser which has a crowning in a location where are the ceramic 
condenser indicated by any [ claim 1 thru/or ] of 1 5 they are, and said clinch section is lower than a 
crowning of said ceramic condenser element. 

[Claim 19] It is the ceramic condenser with which it is the ceramic condenser indicated by any [ claim 1 
thru/or ] of 1 8 they are, and each of said metal terminal has the bending section between said clinch 
sections and said terminal areas. 

[Claim 20] Each of said metal terminal is a ceramic condenser with which said terminal area is bent 
[ in / are the ceramic condenser indicated by claim 19 and / said bending section between said clinch 
sections and said terminal areas ] by said ceramic condenser element in the ******** direction. 
[Claim 21] It is the ceramic condenser by which a portion which is the ceramic condenser indicated by 
any [ claim 1 thru/or ] of 20 they are, and each of said metal terminal has another bending section into a 
portion from a point to the bending section of the beginning of said clinch section, and results from said 
another bending section at said first bending section separates said side edge side and gap, and counters, 
and between said point and said another bending sections is connected to said terminal electrode. 
[Claim 22] It is the ceramic condenser by which is been the ceramic condenser indicated by any [ claim 
1 thru/or ] of 21 they are, and said ceramic condenser element is plurality, a laminating is carried out one 
by one, and said terminal electrode is connected to juxtaposition. 

[Claim 23] It is the ceramic condenser which is a ceramic condenser indicated by claim 22 and by which 
each of said metal terminal is connected to said at least one terminal electrode of two or more of said 
ceramic condenser elements. 

[Claim 24] A ceramic condenser which it is the ceramic condenser indicated by claim 23, and between 
said point and said another bending sections is arranged the terminal inter-electrode of two ceramic 
condenser elements, and is connected to an ends child electrode. 

[Claim 25] A ceramic condenser which is a ceramic condenser indicated by claim 23, is arranged so that 
between said point and said another bending sections may support a terminal electrode of a ceramic 
condenser element of the lowest layer of said two or more ceramic condenser elements, and is connected 
to the terminal electrode. 

[Claim 26] It is the ceramic condenser with which, as for said internal electrode, the other end has 

[ have / it is the ceramic condenser indicated by any / claim 1 thru/or / of 25 they are and / said ceramic 

condenser / inside a ceramic dielectric base / two or more internal electrodes ] a gap between another 

side of said terminal electrode by connecting an end to one side of said terminal electrode, and a 

perpendicular with which said gap was lengthened in the thickness direction of said ceramic dielectric 

base from said other end is set as a size which does not cross said terminal electrode. 

[Claim 27] It is the ceramic condenser with which it is the ceramic condenser indicated by any [ claim 1 

thru/or ] of 26 they are, and said terminal electrode is formed only in said side edge side. 

[Claim 28] It is the ceramic condenser with which it is the ceramic condenser indicated by any [ claim 1 

thru/or ] of 27 they are, and it extracts, and has the section and said metal terminal faces at least one 

installation section in which the aforementioned omission section attached said terminal electrode. 
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[Claim 29] It is the ceramic condenser with which it is the ceramic condenser indicated by any [ claim 1 
thru/or ] of 28 they are, and said terminal area has at least one hole. 



[Translation done.] 
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l.This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a ceramic condenser. This 
invention relates to the ceramic condenser of the laminating chip mold which was mainly suitable for 
using as a capacitor for smooth for switching power supplies. 
[0002] 

[Description of the Prior Art] Until now, as a capacitor for smooth for switching power supplies, the 
aluminium electrolytic condenser was in use. However, that the commercial-scene demand of a 
miniaturization, the improvement in reliability, etc. becomes strong, and it should correspond to this, it 
is small and the demand of a highly reliable ceramic condenser is increasing. 
[0003] Generally, in order that the power supply circumference may emit high temperature, an 
aluminum substrate with heat dissipation nature sufficient [ a substrate ] is used. However, ON / 
temperature change depended off of a power supply is large, and big thermal stress occurs around a 
power supply in the ceramic condenser mounted on the aluminum substrate with a big coefficient of 
thermal expansion. This thermal stress becomes the cause of making a ceramic condenser generating a 
crack and generating short [ poor ] and troubles, such as ignition. 

[0004] In order to abolish troubles, such as ignition, it is important to ease the thermal stress generated 
in a ceramic condenser. As a means to ease thermal stress, JP,5-46258,Y, JP,4-17191 1,A, JP,4- 
259205,A, etc. are indicating the structure which prevents soldering a ceramic condenser to an 
aluminum substrate directly by soldering a metal plate to the terminal electrode of a ceramic condenser, 
and mounting a metal plate on an aluminum substrate. 

[0005] Usually, in order to fully absorb the thermal stress by expansion of an aluminum substrate and 
contraction, it is necessary to lengthen a part for the leg of the metal plate which results in a part for inlet 
connection with a ceramic condenser as much as possible from the terminal area soldered to an 
aluminum substrate. However, conventionally, since it is the structure where the height of a ceramic 
condenser becomes high inevitably when the foot of a metal plate is lengthened, it is necessary to restrict 
the length of the foot of a metal plate in elegance, so that it may become a size in the allowance height 
permitted in a substrate. 

[0006] For this reason, conventionally, in elegance, if the length of the foot of a metal plate cannot be 
enlarge but it continue use it for a long period of time under the intense environment of a temperature 
change like the power supply circumference (-55-125 degrees C), since there be a serious problem the 
danger that a crack will occur and ignite near the edge of a ceramic condenser be high, and concern 
reliability, it will have come to spread enough. 
[0007] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the 
ceramic condenser which can prevent certainly a crack, failure, etc. occurring for a ceramic condenser 
element. 

[0008] Another technical problem of this invention is offering the ceramic condenser which can reduce 
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the thermal stress and mechanical stress in a ceramic condenser element. 

[0009] Another technical problem of this invention is offering the ceramic condenser which increased 
the length from a substrate side terminal area to the ceramic condenser element installation section about 
a metal terminal, without increasing height. 
[0010] 

[Means for Solving the Problem] In order to solve a technical problem mentioned above, a ceramic 
condenser concerning this invention contains a metal terminal of a couple at least with at least one 
ceramic condenser element. Said ceramic condenser element has a terminal electrode in a both-sides end 
face which faces. 

[001 1] An end is connected to one of said the terminal electrodes, and each of said metal terminal has 
the clinch section in pars intermedia, and has a terminal area connected with the exterior at the point of 
the clinch section. 

[0012] In a ceramic condenser concerning this invention, an end is connected to one of the terminal 
electrodes of a capacitor element, and each of a metal terminal which it has at least one pair has the 
clinch section in pars intermedia, and has a terminal area connected with the exterior at the point of the 
clinch section. A metal terminal of this structure is expanded by the clinch section by which the length 
to an end connected to a terminal electrode of a ceramic condenser element from a terminal area 
connected with outer conductors, such as a substrate, by the clinch section prepared in pars intermedia 
was prepared in pars intermedia. And the clinch section does so a kind of spring operation. For this 
reason, bending of a substrate and thermal expansion can be absorbed certainly, mechanical stress and 
thermal stress which are produced for a ceramic condenser element can be reduced, and it can prevent 
that a crack occurs for a ceramic condenser element. Therefore, even when it uses as a smoothing 
capacitor for switching power supplies with being mounted [ much ] in an aluminum substrate, 
generating of a crack and risk of ignition resulting from it can be avoided. 

[0013] Moreover, absorb bending of a substrate and thermal expansion by the clinch section prepared in 
a metal terminal, it is made not to make a ceramic condenser element produce mechanical stress and 
thermal stress, and height buildup can be avoided by clinch. For this reason, length from a substrate side 
terminal area to the ceramic condenser element installation section can be increased about a metal 
terminal, without increasing height, absorption to bending of a substrate and thermal expansion can be 
improved, and mechanical stress generated for a ceramic condenser element and thermal stress can be 
reduced. 

[0014] Other objects, configurations, and advantages of this invention are explained still more 
concretely with reference to an accompanying drawing. An accompanying drawing only shows an 
example. 
[0015] 

[Embodiment of the Invention] The front view of the ceramic condenser which drawing 1 requires for 
this invention, and drawing 2 are the transverse-plane cross sections of the ceramic condenser shown in 
drawing 1 . The illustrated ceramic condenser contains one ceramic condenser element 1 and the metal 
terminals 2 and 3 of a couple. The ceramic condenser element 1 has the terminal electrodes 1 1 and 12 in 
the both-sides end face which faces in the direction of length L. 

[0016] When drawing 2 is referred to, the ceramic condenser element 1 has many (for example, 100 
layers) internal electrodes 101 and 102 inside the ceramic dielectric base 100. An end is connected to the 
terminal electrode 1 1, the other end is an open end, in the internal electrode 102, an end is connected to 
the terminal electrode 12 and, as for the internal electrode 101, the other end is an open end. A 
component, its manufacture method, etc. of the terminal electrodes 1 1 and 12, internal electrodes 101 
and 102, and the ceramic dielectric base 100 are common knowledge. 

[0017] Preferably, between the open end and terminal electrode 12, an internal electrode 101 is formed, 
as arisen in gap **L1. Between the open end and terminal electrode 1 1, an internal electrode 102 is 
formed, as arisen in gap **L2. Gap **L1 and **L2 are given by the minimum distance between an open 
end and the terminal electrodes 1 1 and 12. Specifically, gap **L1 is given as a gap between the segment 
SI 1 lengthened in the thickness direction of the ceramic dielectric base 100, and the segment S12 
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lengthened in the thickness direction of the ceramic dielectric base 100 from the head of an open end 
from the head of the lappet portion 121 to which the front face and rear face of the ceramic dielectric 
base 100 adhere among the terminal electrodes 12. Gap **L2 are given as a gap between the segment 
S21 lengthened in the thickness direction of the ceramic dielectric base 100, and the segment S22 
lengthened in the thickness direction of the ceramic dielectric base 100 from the head of an open end 
from the head of the lappet portion 1 1 1 to which the front face and rear face of the ceramic dielectric 
base 100 adhere among the terminal electrodes 11. 

[0018] In drawing 2 , although the ceramic condenser element 1 serves as horizontal arrangement to 
which the electrode side of internal electrodes 101 and 102 becomes parallel to the level surface, it is 
good also as vertical arrangement to which the ceramic condenser element 1 is rotated about 90 degrees 
from the location of drawing 2 , and the electrode side of internal electrodes 101 and 102 becomes 
vertical to the level surface. 

[0019] An end 21 is connected to the terminal electrode 11, and the metal terminal 2 has the clinch 
section 22 in pars intermedia, and has the terminal area 23 connected with the exterior at the point of the 
clinch section 22. An end 3 1 is connected to the terminal electrode 12, and the metal terminal 3 also has 
the clinch section 32 in pars intermedia, and has the terminal area 33 connected with the exterior at the 
point of the clinch section 32. The metal terminals 2 and 3 have low electric resistance, and the material 
which was moreover excellent in spring nature constitutes them. There is a plate of phosphor bronze as 
an example of representation. Although board thickness does not limit, it is about 0.1mm typically. 
[0020] The ends 21 and 31 of the metal terminals 2 and 3 are connected to the terminal electrodes 1 1 
and 12 by jointing materials for corrugated fibreboard 4 and 5. 

[0021] Drawing 3 is the fragmentary sectional view showing the condition when mounting the ceramic 
condenser shown in drawing 1 and drawing 2 on the circuit board. The ceramic condenser is carried on 
the circuit board 70. the front face of the circuit board 70 — being alike— conductor patterns 71 and 72 
are formed. The terminal area 23 of the metal terminal 2 with which the ceramic condenser was 
equipped is soldered to a conductor pattern 71 with solder 81, and the terminal area 33 of the metal 
terminal 3 is soldered and used as the conductor pattern 72 with solder 82. 

[0022] Here, in the ceramic condenser concerning this invention, ends 21 and 31 are connected to the 
terminal electrodes 1 1 and 12 of the ceramic condenser element 1, and each of the metal terminals 2 and 
3 which it has at least one pair has the clinch sections 22 and 32 in pars intermedia, and has the terminal 
areas 23 and 33 connected with the exterior at the point of the clinch sections 22 and 32. The metal 
terminals 2 and 3 of this structure are expanded by the clinch sections 22 and 32 by which the length 
(height) to the end connected to the terminal electrodes 1 1 and 12 of the ceramic condenser element 1 
from the terminal area connected with outer conductors, such as a substrate, by the clinch sections 22 
and 32 prepared in pars intermedia was prepared in pars intermedia. 

[0023] For example, in the former without the clinch sections 22 and 32, the height to the connecting 
location of the metal terminals 2 and 3 by jointing materials for corrugated fibreboard 4 and 5 is set to 
components height H on the basis of terminal areas 23 and 33, but in this invention, it becomes the path 
length h to the crowning of the clinch sections 22 and 32, and a height size becomes large substantially. 
The path length h can stop low by adjusting the location of the crowning of the clinch sections 22 and 32 
rather than components height H permitted by the ceramic condenser of an overall length L. 
[0024] And the clinch sections 22 and 32 do so a kind of spring operation. For this reason, bending and 
thermal expansion of the circuit board 70 can be absorbed according to a spring operation of the clinch 
sections 22 and 32, and the mechanical stress generated for the ceramic condenser element 1 and 
thermal stress can be reduced. It can prevent that the former is long, carry out distance from the terminal 
areas 23 and 33 attached in the circuit board 70 to the installation section with the terminal electrodes 1 1 
and 12 of the ceramic condenser element 1, and a crack occurs for the ceramic condenser element 1 by 
selection of the structure of the clinch sections 22 and 32, and a configuration also two to 5 times. For 
this reason, even when it uses as a smoothing capacitor for switching power supplies with being 
mounted [ much ] in the aluminum circuit board 70, generating of a crack and the risk of ignition 
resulting from it can be avoided. 
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[0025] Moreover, bending and thermal expansion of the circuit board 70 can be absorbed by the clinch 
sections 22 and 32 prepared in the metal terminals 2 and 3, and height buildup can be avoided by the 
clinch sections 22 and 32. In the case of an example, the path length h which does a spring operation so 
can stop low by adjusting the location of the crowning of the clinch sections 22 and 32 rather than 
components height H of the ceramic condenser of an overall length L concerned. For this reason, the 
path length h from the circuit board 70 side terminal areas 23 and 33 to the ceramic condenser element 
installation section can be increased about the metal terminals 2 and 3, without increasing components 
height H, bending of the circuit board 70 by the metal terminals 2 and 3 and the absorption of thermal 
expansion can be improved, and the mechanical stress generated for the ceramic condenser element 1 
and thermal stress can be reduced. 

[0026] The clinch sections 22 and 33 have a crowning in a location lower than the crowning of the 
ceramic condenser element 1 . That is, it is h<H. Components height H can be low stopped as it is such 
structure. 

[0027] As jointing materials for corrugated fibreboard 4 and 5 which join the metal terminals 2 and 3 
and the terminal electrodes 1 1 and 12, the electroconductive glue or the solder which carries out resin 
content can be used. In order to hardly give a thermal shock according to the connection structure of 
connecting the metal terminals 2 and 3 and the terminal electrodes 1 1 and 12 with the jointing materials 
for corrugated fibreboard 4 and 5 which become with the electroconductive glue containing resin, there 
is no risk of a close crack being in the ceramic condenser element 1 before an activity. For this reason, 
reliability becomes high. 

[0028] As for electroconductive glue, it is desirable as an electric conduction component to include a 
silver granule child. Conductivity can be raised as he is a silver granule child. Especially, the silver 
granule child of the shape of flat [ with a particle size of 3 micrometers or more ] is desirable. Good 
conductivity is [ a silver granule child's fill / as opposed to / that he is the silver granule child of this 
particle size and a configuration / resin ] securable more highly. However, since the dispersibility over 
resin will worsen and bond strength will fall if a silver granule child's particle size becomes large too 
much, in consideration of bond strength, it is necessary to define the maximum droplet size of the silver 
granule child who should use. 

[0029] Since the ceramic condenser concerning this invention is what is used in a -55-125-degree C 
wide range temperature field, the thermosetting resin which has the stable temperature characteristic- 
proof to such a temperature requirement as resin which constitutes electroconductive glue is suitable. 
Specifically, an epoxy resin system, a urethane resin system, a polyimide resin system, or acrylic resin 
system thermosetting resin can be raised. 

[0030] As jointing materials for corrugated fibreboard 4 and 5 which connect the metal terminals 2 and 
3 and the terminal electrodes 1 1 and 12, solder besides the conductive binder mentioned above can also 
be used. Especially with a 200-degree-C or more melting point [ 400 degree-C or less ] solder is 
suitable. 

[003 1] As shown in drawing 3 , in case the ceramic condenser concerned is soldered to the circuit board 
70, soldering processing is performed at the temperature around 200 degrees C. In this soldering 
processing, the jointing materials for corrugated fibreboard 4 and 5 which have connected the metal 
terminals 2 and 3 and the terminal electrodes 1 1 and 12 must not fuse. Therefore, it is required to use the 
solder which has the melting point of 250 degrees C or more as jointing materials for corrugated 
fibreboard 4 and 5. 

[0032] However, when the solder which has the melting point of 400 degrees C or more is used as 
jointing materials for corrugated fibreboard 4 and 5, in case the metal terminals 2 and 3 are soldered to 
the terminal electrodes 1 1 and 12, heat 400 degrees C or more joins the ceramic condenser element 1, 
and a thermal crack goes into the ceramic condenser element 1 . Therefore, the solder which has the 
melting point of 400 degrees C or less is used. 

[0033] As jointing materials for corrugated fibreboard 4 and 5, when solder is used, as for the external 
connection side of terminal areas 23 and 33 at least, it is [ the metal terminals 2 and 3 ] desirable to have 
the coat film which shows non-adhesion to the field of an opposite hand to solder. This point is 
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explained with reference to drawing 4 . 

[0034] While constituting a base 200 from a plate which becomes with phosphor bronze or an iron 
nickel alloy, the external connection side side (it considers as an outside) by which a soldered joint is 
carried out to the exterior carries out the good metal membrane 201 of solderability, and the inside of an 
opposite hand makes the coat film 202 which solder does not adhere or cannot adhere easily have 
adhered in the example shown in drawing 4 . Since solder will not adhere to the front face of terminal 
areas 23 and 33 as illustrated by drawing 3 if such metal terminals 2 and 3 are used, between terminal 
areas 23 and 33 and terminal areas 23 and 33 is not filled by solder. For this reason, the spring nature of 
the metal terminals 2 and 3 is not spoiled. 

[0035] The coat film 202 which solder does not adhere or cannot adhere easily may be made to adhere 
covering the overall length of the metal terminals 2 and 3, and may be made to adhere selectively 
including terminal areas 23 and 33. The coat film 202 may consist of kinds chosen from a metal oxide 
film or a wax, resin, or a silicone oil. The metal membrane which is easy to oxidize on the front face of a 
base 200, for example, nickel or Cu etc., is made to adhere by plating as a means to form a metal oxide 
film, and the technique oxidized by natural neglect etc. can be adopted. A metal membrane 201 can be 
constituted as a plating film of Sn or Pb-Sn. 

[0036] Again, it explains with reference to drawing 1 and drawing 2 . Terminal areas 23 and 33 set a gap 
to the ceramic condenser element 1 down side, and are arranged at it. Buildup of a substrate occupancy 
area according that it is such structure to terminal areas 23 and 33 can be suppressed, and the capacitor 
which made the component-side product min can be obtained. 

[0037] In the ceramic condenser shown in drawing 1 and drawing 2 , the clinch section 22 of the metal 
terminal 2 contains the 1st bending section 221 and the 2nd bending section 222. In the 1st bending 
section 221, it is bent in the direction which keeps away from the terminal electrode 11, and in the 2nd 
bending section 222, a gap is separated from the 1st bending section 221, and it is bent in the direction 
which is parallel to an end face. The portion with the metal terminal 2 from the point to [ portion ] the 
1st bending section 221 is connected to the terminal electrode 1 1 . 

[0038] Similarly, the clinch section 32 of the metal terminal 3 contains the 1st bending section 321 and 
the 2nd bending section 322. In the 1st bending section 321, it is bent in the direction which keeps away 
from the terminal electrode 12, and in the 2nd bending section 322, a gap is separated from the 1st 
bending section 321, and it is bent in the direction which is parallel to an end face. The portion with the 
metal terminal 3 from the point to [ portion ] the 1st bending section 321 is connected to the terminal 
electrode 12. 

[0039] According to the above-mentioned structure, the portion from the 1st bending section 221 and 
321 and the 2nd bending section 222 and 322 to terminal areas 23 and 33 comes to have a spring 
operation, and can absorb bending of a substrate and thermal expansion according to the spring 
operation. 

[0040] The metal terminal 2 has the 3rd bending section 223. The 3rd bending section 223 divides the 
clinch section 22 and a terminal area 23. Moreover, the metal terminal 3 has the 3rd bending section 
323. The 3rd bending section 323 divides the clinch section 32 and a terminal area 33. Therefore, the 
portion from the 1st bending section 221 and 321 to the 3rd bending section 223 and 323 comes to have 
a spring operation, and can absorb bending of a substrate and thermal expansion according to the spring 
operation. 

[0041] In the 3rd bending section 223 and 323, as for each of the metal terminals 2 and 3, terminal areas 
23 and 33 are bent by the ceramic condenser element 1 in the ******** direction. The terminal areas 23 
and 33 of the metal terminals 2 and 3 set gaps G01 and G02 to the ceramic condenser element 1 down 
side, are arranged at it, thereby, suppress buildup of the substrate occupancy area by terminal areas 23 
and 33, and have made the component-side product min. 

[0042] Furthermore, when it is the structure which gap **L1 makes produce between the open end of an 
internal electrode 101, and the terminal electrode 12, and gap **L2 are producing between the open end 
of an internal electrode 102, and the terminal electrode 1 1 in it, the lap of an internal electrode 101 and 
an internal electrode 102 does not exist the interface of a crack, and the metal terminal and 
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electroconductive glue which are easy to produce destruction etc., and near the spreading field of 
electroconductive glue. For this reason, the danger of producing the short circuit by the crack, ignition 
resulting from it, etc. decreases sharply. 

[0043] In drawing 1 and drawing 2 , although the 1st bending section 221 and 321 and the 2nd bending 
section 222 and 322 are bent at the angle of about 90 degrees, they may be angles other than 90 degrees. 
Furthermore, in the 1st bending section 221 and 321 and the 2nd bending section 222 and 322, you may 
bend a configuration without a clear angle, the shape of for example, radii. 

[0044] Drawing 5 is the front view showing another example of the ceramic condenser concerning this 
invention. In drawing, the same reference mark is given to the same component as drawing 1 and 
drawing 2 , and explanation is omitted. In this example, the terminal electrodes 1 1 and 12 adhere to the 
jointing materials for corrugated fibreboard 4 and 5 containing resin selectively. The path length h which 
produces a spring operation as it is such structure becomes a value (h=hl+h2) adding the path length hi 
from the terminal areas 23 and 33 to the 2nd bending section 222 and 322, and the path length h2 from 
the 1st bending section 221 and 321 to the installation section. This path length h becomes larger than 
the size of components height H. Therefore, about the metal terminals 2 and 3, without increasing 
components height H, the path length h from the substrate side terminal areas 23 and 33 to the ceramic 
condenser element installation section is increased, and the absorption to bending of a substrate and 
thermal expansion can be improved. 

[0045] Drawing 6 is the front view showing another example of the ceramic condenser concerning this 
invention. In drawing, the same reference mark is given to the same component as drawing 1 and 
drawing 2 , and explanation is omitted. 

[0046] It has another bending section 224 into a portion with the metal terminal 2 from the point to 
[ portion ] the 1st bending section 221, and the portion which results from another bending section 224 
at the 1st bending section 221 separates the side edge side and gap Gl of the ceramic condenser element 
1, and counters, and between a point and another bending sections 224 is connected to the terminal 
electrode 1 1 . It has another bending section 324 into a portion with the metal terminal 3 from the point 
to [ portion ] the 1st bending section 321, and the portion which results from another bending section 
324 at the 1st bending section 221 separates a gap G2 from a side edge side, and counters, and between a 
point and another bending sections 324 is connected to the terminal electrode 12. 
[0047] Since the length from which the portion from another bending sections 224 and 324 to the 3rd 
bending section 223 and 323 comes to have a spring operation, and produces that spring operation is 
expanded according to this structure, the operation which absorbs bending of a substrate and thermal 
expansion increases further. In the case of an example, the path length h which produces a spring 
operation becomes path length hi <=H from the terminal areas 23 and 33 to the 2nd bending section 222 
and 322, and a value (h=hl+h2) adding the path length h2 from the 1st bending section 221 and 321 to 
the installation section. This path length h becomes larger than the size of components height H. 
Therefore, about the metal terminals 2 and 3, without increasing components height H, the path length h 
from the substrate side terminal areas 23 and 33 to the ceramic condenser element installation section is 
increased, and bending of a substrate and the absorption of thermal expansion can be improved. 
[0048] The perspective diagram showing still more nearly another example of the ceramic condenser 
which drawing 7 requires for this invention, and drawing 8 are the front view of the ceramic condenser 
shown in drawing 7 . In the ceramic condenser shown in this example, it has two ceramic condenser 
elements 110 and 120. The laminating of the ceramic condenser elements 110 and 120 is carried out one 
by one, and the terminal electrodes 1 1 and 12 are connected to juxtaposition by jointing materials for 
corrugated fibreboard 4 and 5. The terminal areas 23 and 33 of the metal terminals 2 and 3 set gaps G01 
and G02 to the ceramic condenser element 120 down side located in the lowest layer among the ceramic 
condenser elements 1 10 and 120, are arranged at it, thereby, suppress buildup of the substrate occupancy 
area by terminal areas 23 and 33, and have made the component- side product min. 
[0049] The clinch sections 22 and 32 of the metal terminals 2 and 3 contain the 1st bending section 221 
and 321 and the 2nd bending section 222 and 322. In the 1st bending section 221 and 321, it is bent in 
the direction which keeps away from the terminal electrodes 1 1 and 12, and in the 2nd bending section 
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222 and 322, a gap is separated from the 1st bending section 221 and 321, and it is bent in the direction 
which is parallel to the side edge side of the ceramic condenser elements 110 and 120. 
[0050] Each of the metal terminals 2 and 3 is connected to the terminal electrodes 1 1 and 12 with which 
the portion from the point to the 1st bending section 221 and 321 was formed in the side edge side of the 
ceramic condenser elements 110 and 120. The jointing materials for corrugated fibreboard 4 and 5 
which become with the electroconductive glue containing solder or resin are used for the connection 
between the metal terminals 2 and 3 and the terminal electrodes 1 1 and 12, and interconnect of the 
ceramic condenser elements 110 and 120. 

[005 1] According to the example shown in drawing 7 and drawing 8 , the big electrostatic capacity 
adding each electrostatic-capacity value of two ceramic condenser elements 110 and 120 besides [ which 
was explained with reference to drawing 1 and drawing 2 ] the operation effect is acquirable. 
[0052] The perspective diagram showing still more nearly another example of the ceramic condenser 
which drawing 9 requires for this invention, and drawing 10 are the front view of the ceramic condenser 
shown in drawing 9 . In drawing, the same reference mark is given to the same component as drawing 7 
and drawing 8 . Each of the metal terminals 2 and 3 is connected only to the terminal electrodes 1 1 and 
12 with which the portion from the point to the 1st bending section 221 and 321 was formed in the side 
edge side of the ceramic condenser element 1 10 in this example. According to this example, the same 
operation effect as the example shown in drawing 7 and drawing 8 is acquired. 
[0053] Drawing 1 1 is the front view showing still more nearly another example of the ceramic 
condenser concerning this invention. In drawing, the same reference mark is given to the same 
component as drawing 7 - drawing 10 . Each of the metal terminals 2 and 3 is connected only to the 
terminal electrodes 1 1 and 12 with which the portion from the point to the 1st bending section 221 and 
321 was formed in the side edge side of the ceramic condenser element 120 in this example. 
[0054] In this example, the path length h which produces a spring operation becomes a value (h=hl+h2) 
adding the path length hi from the terminal areas 23 and 33 to the 2nd bending section 222 and 322, and 
the path length h2 from the 1st bending section 221 and 321 to the installation section. Therefore, about 
the metal terminals 2 and 3, the path length h from the substrate side terminal areas 23 and 33 to the 
ceramic condenser element installation section can be increased, bending of a substrate and the 
absorption of thermal expansion can be improved, and the mechanical stress generated for the ceramic 
condenser elements 110 and 120 and thermal stress can be reduced. 

[0055] Drawing 12 is the perspective diagram showing still more nearly another example of the ceramic 
condenser concerning this invention. In drawing, the same reference mark is given to the same 
component as drawing 8 - drawing 1 1 . In this example, the metal terminals 2 and 3 have the clipping 
sections 225 and 325 in the pars intermedia of the cross direction of the clinch sections 22 and 32. If 
there are such the clipping sections 225 and 325, since heat conduction from the metal terminals 2 and 3 
to the ceramic condenser elements 110 and 120 will fall, the thermal stress in the ceramic condenser 
elements 110 and 120 can be eased. Moreover, since the rigidity of the metal terminals 2 and 3 falls, the 
spring operation suitable for absorbing bending of a substrate and thermal expansion can be acquired. 
[0056] Drawing 13 is the front view showing still more nearly another example of the ceramic 
condenser concerning this invention. In drawing, the same reference mark is given to the same 
component as drawing 8 - drawing 12 . Each of the metal terminals 2 and 3 is connected only to the 
terminal electrodes 1 1 and 12 with which the portion from the point to the 1st bending section 221 and 
321 was formed in the side edge side of the ceramic condenser element 1 10 in this example. The path 
length h which produces a spring operation becomes the length from the terminal areas 23 and 33 to the 
2nd bending section 222 and 322. Therefore, when based on terminal areas 23 and 33, the length to the 
connecting location of the metal terminals 2 and 3 by jointing materials for corrugated fibreboard 4 and 
5 serves as the bigger path length h than the conventional height hO (reference, such as drawing 1 ) 
without the clinch sections 22 and 32. For this reason, bending of a substrate and the absorption of 
thermal expansion can be improved, and the mechanical stress generated for the ceramic condenser 
elements 1 10-140 and thermal stress can be reduced. 

[0057] Drawing 14 is the front view showing another example of the ceramic condenser concerning this 
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invention. It has another bending sections 224 and 324 into a portion with each of the metal terminals 2 
and 3 from the point to [ portion ] the 1st bending section 221, and the portion which results from 
another bending sections 224 and 324 at the 1st bending section 221 separates the side edge side and 
gaps Gl and G2 of the ceramic condenser elements 110 and 120, it counters, and between a point and 
another bending sections 224 and 324 is connected to the terminal electrodes 1 1 and 12. Furthermore, in 
detail, in the metal terminal 2, between a point and another bending sections 224 is arranged between the 
terminal electrode 11 of the ceramic condenser element 110, and the terminal electrode 1 1 of the 
ceramic condenser element 120, and connection immobilization is carried out at the terminal electrodes 
1 1 and 1 1 with the jointing material for corrugated fibreboard 4 which becomes with the 
electroconductive glue containing solder or resin. In the metal terminal 3, between a point and another 
bending sections 324 is arranged between the terminal electrode 12 of the ceramic condenser element 
110, and the terminal electrode 12 of the ceramic condenser element 120, and connection 
immobilization is carried out at the terminal electrodes 12 and 12 with the jointing material for 
corrugated fibreboard 5 which becomes with the electroconductive glue containing solder or resin. 
[0058] The path length h which produces a spring operation becomes a value (h=hl+h2) adding the path 
length hi from the terminal areas 23 and 33 to the 2nd bending section 222 and 322, and the path length 
h2 from the 1st bending section 221 and 321 to another bending sections 224 and 324. Therefore, about 
the metal terminals 2 and 3, the path length h from the substrate side terminal areas 23 and 33 to the 
ceramic condenser element installation section can be increased, bending of a substrate and the 
absorption of thermal expansion can be improved, and the mechanical stress generated for the ceramic 
condenser elements 110 and 120 and thermal stress can be reduced. 

[0059] Drawing 15 is the front view showing another example of the ceramic condenser concerning this 
invention. In this example, in the metal terminal 2, between a point and another bending sections 224 is 
arranged so that the terminal electrode 1 1 of the ceramic condenser element 1 10 of the lowest layer may 
be received, and connection immobilization is carried out at the terminal electrode 1 1 with the jointing 
material for corrugated fibreboard 4 which becomes with the electroconductive glue containing solder or 
resin. In the metal terminal 3, between a point and another bending sections 324 is arranged receive the 
terminal electrode 12 of the ceramic condenser element 110, and connection immobilization is carried 
out at the terminal electrode 12 with the jointing material for corrugated fibreboard 5 which becomes 
with the electroconductive glue containing resin or it is ** **. 

[0060] The path length h which produces a spring operation becomes a value (h=hl+h2) adding the path 
length hi from the terminal areas 23 and 33 to the 2nd bending section 222 and 322, and the path length 
h2 from the 1st bending section 221 and 321 to another bending sections 224 and 324. Therefore, about 
the metal terminals 2 and 3, the path length h from the substrate side terminal areas 23 and 33 to the 
ceramic condenser element installation section can be increased, bending of a substrate and the 
absorption of thermal expansion can be improved, and the mechanical stress generated for the ceramic 
condenser elements 110 and 120 and thermal stress can be reduced. 

[0061] Drawing 16 is the front view showing another example of the ceramic condenser concerning this 
invention. In this example, the laminating of the four ceramic condenser elements 1 10-140 is carried out 
one by one, and between the terminal electrode 11-11 and 12-12 is pasted up with the jointing materials 
for corrugated fibreboard 4 and 5 which become with the electroconductive glue containing solder or 
resin. Moreover, in the metal terminal 2, connection immobilization of between a point and the 1st 
bending section 221 is carried out at the terminal electrode 1 1 with the jointing material for corrugated 
fibreboard 4 which becomes with the electroconductive glue containing solder or resin. In the metal 
terminal 3, connection immobilization of between a point and the 1st bending section 321 is carried out 
at the terminal electrode 12 with the jointing material for corrugated fibreboard 5 which becomes with 
the electroconductive glue containing solder or resin. 

[0062] According to the example shown in drawing 16 , still bigger electrostatic capacity is acquirable 
from the example shown in drawing 1 - drawing 15 . According to the electrostatic capacity demanded, 
it can be further increased by the number of the ceramic condenser elements 1 10-140. 
[0063] The path length h which produces a spring operation becomes a value (h=hl+h2) adding the path 
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length hi from the terminal areas 23 and 33 to the 2nd bending section 222 and 322, and the path length 
h2 from the 1st bending section 221 and 321 to another bending sections 224 and 324. Therefore, about 
the metal terminals 2 and 3, the path length h from the substrate side terminal areas 23 and 33 to the 
ceramic condenser element installation section can be increased, bending of a substrate and the 
absorption of thermal expansion can be improved, and the mechanical stress generated for the ceramic 
condenser elements 1 10-140 and thermal stress can be reduced. 

[0064] Drawing 17 is the transverse-plane cross section showing another example of the ceramic 
condenser concerning this invention. In drawing, the same reference mark is given to the same 
component as drawing 1 and drawing 2 , and explanation is omitted. The terminal electrodes 1 1 and 12 
are formed only in the side edge side in this example. Since what is necessary is just to set up gap **L2 
between gap **L1 and the internal electrode 102 of an internal electrode 101 and the terminal electrode 
12, and the terminal electrode 1 1 on the basis of the side edge side of the ceramic dielectric base 100 as 
it is such structure, the lap area of an internal electrode 101 and an internal electrode 102 is increased, 
and a bigger acquisition capacity can be secured. 

[0065] Drawing 18 is the transverse-plane cross section showing another example of the ceramic 
condenser concerning this invention. In drawing, the same reference mark is given to the same 
component as drawing 17 , and explanation is omitted. In the example shown in drawing 18 , it has two 
ceramic condenser elements 1 10 and 120. The laminating of the ceramic condenser elements 110 and 
120 is carried out one by one, and the terminal electrodes 1 1 and 12 are connected to juxtaposition by 
jointing materials for corrugated fibreboard 4 and 5. The terminal electrodes 1 1 and 12 are formed only 
in the side edge side of the ceramic dielectric base 100. In the comparison with this example ****** and 
drawing 17 , bigger electrostatic capacity is acquirable. 

[0066] Drawing 19 is the perspective diagram showing another example of the ceramic condenser 
concerning this invention. In drawing, the same reference mark is given to the same component as 
drawing 1 and drawing 2 , and explanation is omitted. In this example, the metal terminal 2 is extracted 
and has the section 24. It extracts and the section faces the installation section which attached the 
terminal electrode 1 1 . Although not illustrated, similarly, the metal terminal 3 is also extracted and has 
the section 34. It extracts and the section 34 faces the installation section which attached the terminal 
electrode 12. 

[0067] In the activity which connects the metal terminals 2 and 3 to the terminal electrodes 1 1 and 12 as 
it is the above-mentioned structure, the metal terminals 2 and 3 can extract, it can let the sections 24 and 
34 pass, the installation section of the metal terminals 2 and 3 can be contacted to a presser foot and the 
terminal electrodes 1 1 and 12, and connection can be made easily. Moreover, it can extract, it can let the 
sections 24 and 34 pass, and the installation section can be pasted up on the terminal electrodes 1 1 and 
12 by the uniform force. 

[0068] Drawing 20 is the bottom plan view showing another example of the ceramic condenser 
concerning this invention. In drawing, the same reference mark is given to the same component as 
drawing 1 and drawing 2 , and explanation is omitted. In this example, the terminal area 23 of the metal 
terminal 2 has two holes 231 and 232. Similarly, the terminal area 33 of the metal terminal 3 has two 
holes 331 and 332. The number of holes is arbitrary. 

[0069] Drawing 21 is the fragmentary sectional view showing the condition of having mounted the 
ceramic condenser shown in drawing 20 in the circuit board 70. As shown in drawing 21 , in case the 
ceramic condenser illustrated by drawing 20 is soldered to the conductor patterns 71 and 72 in which it 
was prepared by the circuit board 70, the holes 231, 232, 331, and 332 of terminal areas 23 and 33 can 
be filled up with solder 821 and 811, and a ceramic condenser can be certainly soldered to the circuit 
board 70. 

[0070] Drawing 22 is the front view showing another example of the ceramic condenser concerning this 
invention. In drawing, the same reference mark is given to the same component as drawin g 1 and 
drawing 2 , and explanation is omitted. In this example, the clinch section 22 of the metal terminal 2 is 
bent by the acute angle by the acute-angle bending section 221 in the end face of the ceramic condenser 
element 1, and the direction which counters mostly including the acute-angle bending section 221. 
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Similarly, the clinch section 32 of the metal terminal 3 is also bent by the acute angle in the acute-angle 
bending section 321 in the end face of the ceramic condenser element 1, and the direction which 
counters mostly including the acute-angle bending section 321. 

[0071] According to the above-mentioned structure, like the ceramic condenser shown in drawing 1 and 
drawing 2 , the portion from the bending locations 221 and 321 to terminal areas 23 and 33 comes to 
have a spring operation, and can absorb bending of a substrate and thermal expansion according to the 
spring operation. 

[0072] As for the metal terminals 2 and 3, it is desirable that the greatest crevice d between two opposite 

portions produced by bending sets to 300 micrometers or less. The resonance point of the metal 

terminals 2 and 3 moves to a high-frequency side, so that Crevice d is small. Since a 20-200Hz 

oscillation may occur with the usual power supply, it is desirable to make Crevice d small so that the 

resonance point may be set to 200Hz or more. Such conditions can be fulfilled if Crevice d is 300 

micrometers or less. A table 1 is a test data which shows the rate of crack initiation when changing a gap 

d and exciting on the frequency of 10-500Hz for 2 hours (%) in the ceramic condenser of the structure 

illustrated by drawing 22 . The number of the ceramic condensers with which the trial was presented is 

100 at each interval d of every. 
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[0073] As shown in a table 1, in 370 micrometers to which a gap d exceeds 300 micrometers, the rate of 
crack initiation reaches to 85 - 100%. On the other hand, a crack is not generated when gaps d 
(micrometer) are 70 micrometers which is 300 micrometers or less, and 90 micrometers. 
[0074] Drawing 23 is the front view showing another example of the ceramic condenser concerning this 
invention. In drawing, the same reference mark is given to the same component as drawing 1 and 
drawing 2 , and explanation is omitted. The clinch sections 22 and 32 of the metal terminals 2 and 3 are 
bent by the arc. Also in this example, drawing 1 and the same operation effect as the example of 
drawing 2 are done so. 

[0075] In order to avoid duplication explanation, although the graphic display was omitted, also when 
the metal terminals 2 and 3 shown in drawing 22 and drawing 23 are used, it is obvious that the activity 
mode and example which were illustrated by drawing 3 - drawing 21 can be adopted. Moreover, 
although the graphic display is not carried out, it cannot be overemphasized that much combination of 
an example exists. 

[0076] Next, the rate test data of crack initiation of a concrete example and the example of a comparison 
is shown. 

[0077] It has the electrostatic capacity of 22 micro F, and the temperature characteristic E by example 1 
rated-voltage 25V. Two 5.6x5.0x2. 3mm ceramic condenser elements were prepared. 
[0078] The above-mentioned ceramic condenser element has the internal electrode which becomes the 
interior of the ceramic dielectric of lead system compound perovskite from Ag-Pd, and has the terminal 
electrode which becomes the both-sides edge at which a ceramic dielectric faces with the baking 
electrode of Ag paste including a glass Brit. 

[0079] The electroconductive glue which the terminal electrode was arranged [ electroconductive glue ] 
for two of the above-mentioned ceramic condenser element, and made superposition and a terminal 
electrode distribute silver dust was applied, and it fixed. Next, only the portion bent inside the metal 
plate (product made from phosphor bronze) with a thickness of 0.1mm which carried out silver plating 
processing (an interlayer is nickel and nickel- Ag) was forced on the edge electrode side of the lower part 
section of the ceramic condenser carried out 2 ****** s by the predetermined pressure. Heated at 150 
degrees C for 1 hour, electroconductive glue was made to heat-harden in this condition, and the 
compound ceramic condenser which two ceramic condenser elements and metal terminals fixed at the 
end was produced. The configuration of a metal terminal and installation structure of a metal terminal 
over a ceramic condenser element were made into the mode illustrated to drawing 15 . 
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[0080] The configuration of an example 2 metal terminal and installation structure of a metal terminal 
over a ceramic condenser element were made into the mode illustrated to drawing 7 and drawing 8 . 
Others created the ceramic condenser like the example 1. 

[0081] The configuration of an example 3 metal terminal and installation structure of a metal terminal 
over a ceramic condenser element were made into the mode illustrated to drawing 1 1 . Others created 
the ceramic condenser like the example 1 . 

[0082] The configuration of an example 4 metal terminal and installation structure of a metal terminal 
over a ceramic condenser element were made into the mode illustrated to drawing 12 and drawing 13 . 
Others created the ceramic condenser like the example 1 . 

[0083] The configuration of an example of comparison 1 metal terminal and installation structure of a 
metal terminal over a ceramic condenser element were made into the mode of the conventional 
technology illustrated to drawing 24 . Others created the ceramic condenser like the example 1 . In 
drawing 24 , the same reference mark is given to the same component as drawing 1 . 
[0084] The ceramic condenser was created according to the means expressed to examples 1-4, without 
using an example of comparison 2 metal terminal. 

[0085] The crack initiation condition after a thermo-cycle trial is shown in a table 2 about examples 1-4 
and the examples 1 and 2 of a comparison. 
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[0086] As shown in a table 2, generating of a crack was not accepted in the examples 1-4 concerning 
this invention. In the example 1 of a comparison, it was 100% of rate of crack initiation after 100 cycles 
30% after 40 cycles. In the example 2 of a comparison without a metal terminal, it was 100% of rate of 
crack initiation also in any after 40 cycles and 100 cycles. 

[0087] It has the electrostatic capacity of 6.8 micro F, and the temperature characteristic E by example 
5-7 rated-voltage 16V. Four ceramic condensers of 3.2x2.5x1.0 mm were prepared. 
[0088] A ceramic condenser element has the terminal electrode which becomes with the baking 
electrode of Ag paste which laid the Ag-Pd internal electrode under the ceramic dielectric of lead system 
compound perovskite, and contained the glass Brit in the both-sides end face which faces. 
[0089] The electroconductive glue which the terminal electrode was arranged [ electroconductive glue ], 
and the laminating of the four ceramic condenser elements mentioned above was carried out 
[ electroconductive glue ], and made the terminal electrode distribute silver dust was applied, and the 
ceramic condenser element was fixed. Next, the metal terminal was attached by the structure and 
arrangement which were illustrated by drawing 16 . The metal plate (product made from phosphor 
bronze) with a thickness of 0.1mm which carried out silver plating processing (an interlayer is nickel 
and nickel- Ag) was used for the metal terminal. The terminal area located in the point of a metal 
terminal was forced on the side of the terminal electrode of a ceramic condenser element in which it is 
located in the lowest layer among the ceramic condenser elements which it tiered four times, by the 
predetermined pressure. Heated at 150 degrees C for 1 hour, electroconductive glue was made to heat- 
harden in this condition, and the compound ceramic condenser which fixed four ceramic condenser 
elements and metal terminals in the portion of a terminal electrode was produced. 
[0090] About the sample obtained as mentioned above, the path length h which produces a spring 
operation was changed. In this way, the obtained sample is made into examples 5-7. 
[0091] The configuration of an example of comparison 3 metal terminal and installation structure of a 
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metal terminal over a ceramic condenser element were made into the mode of the conventional 
technology illustrated to drawing 24 . Others presupposed that it is the same as that of examples 5-7. 
[0092] The ceramic condenser was created according to the means expressed to examples 5-7, without 
using an example of comparison 4 metal terminal. 

[0093] The crack initiation condition after a thermo-cycle trial is shown in a table 3 about examples 5-7 
and the examples 3 and 4 of a comparison. 
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[0094] As shown in a table 3, generating of a crack was not accepted in the examples 5-7 concerning 
this invention. In the example 3 of a comparison, it was 100% of rate of crack initiation after 100 cycles 
15% after 40 cycles. In the example 2 of a comparison without a metal terminal, it was 100% of rate of 
crack initiation also in any after 40 cycles and 100 cycles. 

[0095] It has the electrostatic capacity of 22 micro F, and the temperature characteristic E by example 8 
rated- voltage 25V. Four 5. 6x5. 0x2. 3mm ceramic condenser elements were prepared. Four ceramic 
condenser elements were prepared. A ceramic condenser element has the terminal electrode which 
becomes with the baking electrode of Ag paste which laid the Ag-Pd internal electrode under the 
ceramic dielectric of lead system compound perovskite, and contained the glass Brit in the both-sides 
end face which faces. 

[0096] The electroconductive glue which the terminal electrode was arranged [ electroconductive glue ], 
and the laminating of the four ceramic condenser elements mentioned above was carried out 
[ electroconductive glue ], and made the terminal electrode distribute silver dust was applied, and the 
ceramic condenser element was fixed. Next, the metal terminal was attached by the structure and 
arrangement which were illustrated by drawing 16 . The metal plate (product made from phosphor 
bronze) with a thickness of 0.1mm which carried out silver plating processing (an interlay er is nickel 
and nickel-Ag) was used for the metal terminal. The terminal area located in the point of a metal 
terminal was forced on the side of the terminal electrode of a ceramic condenser element in which it is 
located in the lowest layer among the ceramic condenser elements which it tiered four times, by the 
predetermined pressure. Heated at 150 degrees C for 1 hour, electroconductive glue was made to heat- 
harden in this condition, and the compound ceramic condenser which fixed four ceramic condenser 
elements and metal terminals in the portion of a terminal electrode was produced. 

[0097] It has the electrostatic capacity of 22 micro F, and the temperature characteristic E by example of 
comparison 5 rated-voltage 25V. Two ceramic condenser elements of 5.6x5.0x2.3 mm were prepared. A 
ceramic condenser element has the internal electrode which becomes the ceramic dielectric of lead 
system compound perovskite by Ag-Pd, and has the terminal electrode which becomes with the baking 
electrode of Ag paste which contained the glass Brit in the both-sides end face which a ceramic 
dielectric faces. 

[0098] The electroconductive glue which the terminal electrode was arranged [ electroconductive glue ] 
for the two above-mentioned ceramic condenser elements, and made superposition and a terminal 
electrode distribute silver dust was applied, and the metal plate (product made from phosphor bronze) 
with a thickness of 0. 1mm which carried out plating processing was pushed by the predetermined 
pressure in structure conventionally which is illustrated to drawing 24 . Heated at 150 degrees C for 1 
hour, electroconductive glue was made to heat-harden in this condition, and the compound ceramic 
condenser which fixed two ceramic condenser elements and metal terminals with the terminal electrode 
was produced. 
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[0099] It has the electrostatic capacity of 6.8 micro F, and the temperature characteristic E by example 
of comparison 6 rated-voltage 16V. Four 3. 2x2.5x1. 0mm ceramic condenser elements were prepared. A 
ceramic condenser element has the internal electrode which becomes the interior of the ceramic 
dielectric of lead system compound perovskite by Ag-Pd, and has the terminal electrode which becomes 
with the baking electrode of Ag paste containing a glass frit. 

[0100] The electroconductive glue which the terminal electrode was arranged [ electroconductive glue ] 
for four ceramic condenser elements mentioned above, and distributed superposition and silver dust was 
applied to the terminal electrode, and on it, the metal terminal has been arranged in the mode shown in 
the conventional example of drawing 24 , and was pushed by the predetermined pressure. A metal 
terminal is a metal plate (product made from phosphor bronze) with a thickness of 0.1mm which carried 
out plating processing. 

[0101] Heated at 150 degrees C for 1 hour, electroconductive glue was made to heat-harden in this 
condition, and the compound ceramic condenser which fixed four ceramic condenser elements and metal 
terminals in the portion of a terminal electrode was produced. 

[0102] Using the sample obtained according to an example 8 and the examples 5 and 6 of a comparison, 
the terminal area of the metal terminal was soldered to the aluminum substrate, and was supplied to the 
cold energy impact test tub, and the cold energy impact test was performed. The cold energy impact test 
was performed in each cycle of 40 cycle and 100 cycles by making 125 degree-C-(-55 degrees C) -125 
degree C into 1 cycle. And the existence of the crack which exists in the interior of a ceramic condenser 
element before a trial and after a trial was investigated. 

[0103] In the example 8 concerning this invention, although generating of a crack was not accepted, 
destruction by the crack was accepted in the examples 5 and 6 of a comparison. All destructive locations 
were the interface of a metal terminal and electroconductive glue, and near the spreading field of 
electroconductive glue. 
[0104] 

[Effect of the Invention] According to this invention, the following effects are acquired as stated above. 

(a) The ceramic condenser which can prevent certainly that a crack, failure, etc. occur for a ceramic 
condenser element can be offered. 

(b) The ceramic condenser which can reduce the thermal stress and mechanical stress in a ceramic 
condenser element can be offered. 

(c) About a metal terminal, the ceramic condenser which increased the length from a substrate side 
terminal area to the ceramic condenser element installation section can be offered, without increasing 
height. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the front view of the ceramic condenser concerning this invention. 
[Drawing 21 It is the transverse-plane cross section of the ceramic condenser shown in drawing 1 . 
[Drawing 3] It is the fragmentary sectional view showing the condition when mounting the ceramic 
condenser shown in drawing 1 and drawing 2 on the circuit board. 

[Drawing 41 It is the expanded sectional view showing an example of the metal terminal used for the 
ceramic condenser concerning this invention. 

[Drawing 5] It is the front view showing another example of the ceramic condenser concerning this 
invention. 

[Drawing 61 It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 7] It is the perspective diagram showing still more nearly another example of the ceramic 
condenser concerning this invention. 

[Drawing 81 It is the front view showing still more nearly another example of the ceramic condenser 
shown in drawing 7 . 

[Drawing 91 It is the perspective diagram showing still more nearly another example of the ceramic 
condenser concerning this invention. 

[Drawing 101 It is the front view of the ceramic condenser shown in drawing 9 . 

[Drawing 111 It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 12] It is the perspective diagram showing still more nearly another example of the ceramic 
condenser concerning this invention. 

[Drawing 13] It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 141 It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 151 It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 16] It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 17] It is the transverse-plane cross section showing still more nearly another example of the 
ceramic condenser concerning this invention. 

[Drawing 18] It is the transverse-plane cross section showing still more nearly another example of the 
ceramic condenser concerning this invention. 

[Drawing 19] It is the perspective diagram showing still more nearly another example of the ceramic 
condenser concerning this invention. 

[Drawing 20] It is the bottom plan view showing still more nearly another example of the ceramic 
condenser concerning this invention. 
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[Drawing 211 It is the fragmentary sectional view showing the example of mounting of the ceramic 
condenser shown in drawing 20 . 

[Drawing 221 It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 231 It is the front view showing still more nearly another example of the ceramic condenser 
concerning this invention. 

[Drawing 241 It is the front view showing the conventional ceramic condenser. 

[Description of Notations] 

1 , 1 1 0- 1 40 Ceramic condenser element 

2 Three Metal terminal 

21 31 End 

22 32 Clinch section 

23 33 Terminal area 
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*5«£tfl«3I£. tfT0igbgP2 2. 3 2 0X7 P U>^ 

*. ifr0jlL.gP2 2, 3 2©«Sifi. Jg«Offl5CJ:0. 
E»3£«7 0lCflKD(t»*6tl-5SB : ?W2 3, 3 3*6t 
557^3 >5F f 1 ©SB 1 ? 1 *® 11.12 t.©« 

^5 ■y^3>7 ; >-y-^ i ^a<fB&-r*©<£8a 

7 o»cH^^n^c:t©^v>x--f yf^i'fgfflfSn 

[0 0 2 5] Sit, HIUI4R7 0Ott»«J:znRK« 
£, &P$gT2. 3 KfW&jff 9igLgfS2 2. 3 2 «fc 
oTlMiRt-^fe^T^D, rrOjgb&52 2. 3 2»C«t^> 
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3 2 ©JI8fl©4fcB£lll8SiE?" •SJltlCfcO, £-JSL©H5fi* 

" ajfissHftni^s-rrc, ®m&®L7 o#j*{Mt2 3. 

Kfihattfcfca-S-. &fSSffi^2, 3 tcJ:2»IE)K3i^ 7 0 

>^>**^ ifc«£T*tt««j6tfj. at*. 

10 [0 0 2 6] ffiK>&Vffi2 2, 3 3lt W<t7S'y 
^3>^>-y-^l©]MSI5J:0 i bffi^<4Sttc*-5. BP 
•fe. h<HTi65. £©±3 BRASS £ 

H < ffl 7L Z> Z. t tH T S S . 
[0 0 2 7] 2. 3 43 iOWF flifli 1 1 , 12 

2, sMowftiii. i 2*. «MB*-er^rr*w 

20 t7 5-^3>r>D-|f 1C ?7'^A!AoTM 

[0028] »wt»ti/T, *s*i-T 

fib. flatfc^WtMB***:* < 

30 ^©ft^lME*^***!!)****. 

[0 0 2 9] *fg^tC^§-fe55<y^3>-7 ; >-y-«, - 

5 5-1 2 5'C©J!2:iligffl©jaffi««tT«$n^ i b©T 

[0 0 3 0] ^HMR & 2. 3 iJ.fcOWPffiffi 1 1 , 12 

±4 0 0"C&rf<D\t/vfzWft\zmisT^2>. 

[0 0 3 1] M3 {C^LfcipJC, aa^-fe^S <yi7 3> 
x>-y-*lili^S«7 0ICH^#^-T«IR. 2 0 CCflft 

^atC*JV>T, ^SS^2. 3 RtfttHHBS 1 1 . 12 

t»T. }*^tt4, 5tLT. 2 5 0TO±fflBtMtt 

[0 0 3 2] fib. »fttt4. 5 <h L-T. 4 0 orj^.b 
50 «DB0H4tt«tt^Sffl^fc«l^. &S8*8^2. 3* 
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SS^SBffi 11, 12 £ KtA/jettW"r*l&. ir y 5 y ^ 3 
>x ^St 1 ? 1 1 id 4 0 0 *CiU±Ol^75tin^ 0 . -t: 9 5.^ 
^n>x>1*-5!l : ?l fctf— VJI^^y ^a*A-5. 

[0 0 3 3] }^W4. 5<hUX. ttA/^fSrffl^fc*' 
&JBJfifiP2. 3te, '>&< tt>S@^SP2 3. 3 3© 

[0 0 3 4] H 4 C^SnjfcSKSfifclTtt, S# 2 0 0$ 

w«t-rs) »*. i^£tttt®AflF&&jKK2 oi* 

■#Hc<V>*B»K2 0 2*##S-a:T**. Z\<D£5t£ 

•51c, $S^SP2 3, 3 3®XfB£t±^;£#t#«l&k>a> 
T, SSHFffl52 3 . 3 3 <t3$TpgP2 3. 3 3£<Z)fflrit. « 

[0 0 3 5] ttA/£#f#*Ltttr>#i. *fctt, #tl/IC 
< lr>MUI 2 0 211 2 , 3 <D±m tztttt-o X 

fl-jS^-e-Ttxfc^U *a^-SlS2 3. 3 3£^Tg|i#lW 

K«-#*-&T'b«k^. %swM2 o 2\t&mmmi£rciz 

■7 y X. mm% L. < H> <J n >*-f Jkft* 6 jg^Stifc 
-ffiX#&fiJc3ttf#3. &PBHfc8££JE*firr-3¥Ji}:<!:LX 
te. &#2 0 0©|giii IC^tbi^^II. (WAtfN i 

ck-pT^t$-t±?)¥S^fflT#i.. &«2 0 ltt. 
SnJfcttPb-SnO^-y+liiLTMtSJ:,!:^ 

x^&. 

[0 0 3 6] fftf. H lRr/|3 2*#:jlbTSilWrS„ 
STa!2 3, 3 3ttt75 7i'3>r>ti : f 1 »T« 

[0 0 3 7] 01*5j;iy:0 2{C^Lfc-t75^^3>x 
>+Hc43^T. ^H^2ro»fO®ba5 2 2«, SI© 
iii^2 2 1 ^2©ffltfa52 2 2 
35 1 ©dlltf 2 2 ITU SS^ttffil lfr&flUtoSa 
I^JtCtlf 0 111] ^2©flJ3tfg|52 2 2TB. Sl©« 
tfg|52 2 1 *6IMIH€IHT. ^ffii^fff S^r(oJtt>f 0 
111! If <H>nx<^3. &/B$«S^2tt. ft4MftA*£jgl ©fltf 

gP2 2 i *s^«@i i icjg&snx^ 

[0 0 3 8] mm\Z, ^mSS^3©gf 0iMbgP3 2tt, 
?f!lC0iMfg&3 2 1 <h. $&2©|il]tfg|S3 2 2t$^T 
f|Sl©[llHfS|5 3 2 lfft $8^«S1 2^SMi*' 
*^^|nJlC]Jr0lllltf en. S5 2C9lil]tfg&3 2 
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l<Dl&tfg53 2 l^^W^^IST, SfllfflfcWrsifcfa 

©tatfai53 2 1 fcsaasaat. wrosi 2«c^^n 
[0039] ±Ba«jjs»c inti i (omfffl 221, 

3 2 1. m2CDffltfSP2 2 2. 3 2 2 5 Sfl^ffi 2 3. 

£85;iKT3c:<t#x££. 

10 [0 0 4 0] ^JSSffi^ 2 «. ff§ 3 CDlltltf SB 2 2 3 

3. ^3©tHltfg52 2 3te?Jf9igLS|S2 2 tJB^8|5 2 3 
tfcEPrr*. Sit. &IM7 3lt Sg3CD|ilHfS|S3 2 

3*#ra. «3©*>fa3 2 3«sfojgb»s 2 tsa 

^g|53 3 t^Eiffl-r^. «tjT. *fU<7>lintf8|S2 2 1. 
3 2 1^6$30M2 2 3.3 2 3 tcM^gP^'. 

[0 0 4 1] &fi*f2. 3©-€-tl-?ntt. ^3©|ltltf 
20 SP2 2 3, 3 2 3{C43tiT. ^g|52 3. 3 3^t55 

y 9 3 > 5* l fc jfittcf < Jcjfr 0 ill] tf 6 tiT 

l^. 2, 3©« ; ?g|52 3. 3 3 11 -fe^5>y 

:?3>x>-9-^l«>T#JICfiflRSG0 1. GO 2 

THHKSnxiJO. c:n(cJ;0. «a^SJ2 3. 3 3 <c «fc 

[0 0 4 2] MtC 1 0 1 OfflfaffitiQTmm 

1 2 miAL i *t±i;$-a-. rtsufas 1 o 2 

30 -a-XV^«|jfi<0»^. fift^^lfeU^^^; 
©^<WJt#jfifc. rt^M 1 0 1 <hi*iSISfM 1 0 2 co 

*«t«, j tn\z&m-rz&'X®$:±vzfcfk&&m. 

[0 0 4 3] m l*5J;tX0 2{CiJ^X. % 1 COtUUf at 2 
2 1. 3 2 l*3J:Ot^2COlltltfg|52 2 2. 3 2 2H H 

«9 0 gco&aredinf snTv>*3**, 9oap^<7)^fg 

WoIfciU. HfC Sf§ 1 CDHiltf g|S 2 2 1, 3 2 1*5 
40 «ttflf5 2<»fg|5 2 2 2, 3 2 2 IC&I^X. WH»^ft 

[0 0 4 4] m5\t-4z$£W\Z&2>±.y5. v >? z\>=ry*)r 
L. WtW\*&Wrz>o dcoHM^JXJi. t»JIi2:^W-r^ 

s^4. 5«. tu=Fm.mi 1. 1 2 tcgp^ri<j{c#«f$ 

tlXliS. C<D«fc-3tetfSjfiX-&-5<h. X^'J>^flHffl* 
±i;^>«Kfihtt. SS^gP2 3. 3 3t5^^2<D|U|^ 
2 2 2. 3 2 2$TCDif^;Sh 1 £. ?{U <Z>ll]HfStf2 2 
50 1. 3 2 lri>£IR0tt^£X©*£&&fth 2$r^Lfc 
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m (h = hl+h2) uOWfihtt, gPiBUS 

[0 0 4 5] m6te*5tm\Z.&&±.7 5.y?Z}>7 : >-y- 

[0 0 4 6] ^mm^2ii. fiMt&fr&tiil <DM\iM2 
2 1 fcMStKfl-fc. 8iJ©|Hltf»2 2 44tU »J©lfl]tf 
6152 2 4^e>$fS 1 ©tttfgP2 2 1 ^ZBfttf* -fe^5 

U 5fe^g|5<>:MiJ©Etetfg|52 2 4 t<DffltfiQ?m® 1 1 

»tt*nTv>5. atJuraHPsw;, ftJM**&ft i ©fttf 

S53 2 1 £££9ttHC. 53lJ«tttfg&3 2 4*tU JM© 

tttfSR3 2 475^^i©tttW2 2 1 \z^mmmm 

4 1 2 tc&^snT^*,, 20 

[0047] ^<Di»ifi^«ttitf, momi^2 2 4, 3 

2 4fr££g3<£>Eitll<:fa5 2 2 3. 3 2 3 (C^£>a&##, X 

flsffl££i;£ifcl8&*h«:, «m&2 3. 3 3/^SSg20D 
ft&tfg|$2 2 2. 3 2 2£TCDjffi&fih l^Ht, ffl 1 CD 
ffl ^gf5 2 2 1 , 3 2 l ^£lfi9ttttgP3;T©;ffi&;fth 2 
Sr»n»brc<B (h = hl + h2) <h;&:£. CKDgl&gh 

$SI^2, 3{COViT, g&,Si6£H£ti;*c;S-&-rk:. &m 
#J*SH^2 3. 3 3A^t75'^3>f>fffl!t) 

[0 0 4 8] 0 7 IZ&ftWizmz*.? s. '7^3 >x>-y- 
©StCgUW^li^J^S-r^H, 0 8 te0 7 fc^Lfc-fe 

f>Wl 10, 12 0^X5. t7$7^3>f 

>-y-*^ iio, 120 \zi®'Aizmmt£ti. tSTmm 1 40 

1. 12)55, SM4, 5tC«fc-pT, M?iJ»Cf^$nT 
1^-5. &JHt8?2. 3 ©aSHFSP 2 3 . 3 3H 
£ 3 >5*>-9"Sl^ 1 10. 12 0<DfH. *TJ1^B1" 
•5-fe5 5^^n>x>itm : ?l 2 OOTWCfflRlGO 

1, G 0 2 £*5l>TBH»£nT:fc0. £tUCJ;0. SfiFP 
gP2 3, 3 3tCct^tie^ffl«<Dli±*«l^, Slgffl 

[0 0 4 9] 2. 3©Jff0jgUg»2 2, 32 

te, mi <0\M1 Sli 221. 3 2 1i, 12 <Z)[HHf g& 2 2 

2. 3 2 2££-&tf. m©|li]tfgfl2 2 1. 3 2 1T 50 



11-74147 

12 

te, JSHPttffil 1. 1 2 7i^jS^^^r[nUctff0llll^e. 
n, S2CWS2 2 2. 3 2 2T?»i, ^ 1 (D\W g» 2 
2 1, 3 2 1**S|H||H«IHT. t7S-^3>f>^ 
?110, 1 2 0©«ffi<h¥fTT&#ftKlff9lllltf£ 

[0 0 5 0] ^JBSSS^ 2 . 3 ©fnt'tlll, "=> 
M 1 ©Ettltf g&2 2 1, 3 2 1 K5£8|S*>7&*, t7S7f 
3>f>^l 10,1 2 OW^JSsjjBitC^^nfcSS! 
ftlll, 12»C^$nTV^. &JH«KP2. 3t 
AHMtSU 1. 1 2 t0M *5cfctf, t757?^> 
5*>1«IFF1 10. 12 OWfflSJ&mctt, «^f£Sfc 

[0 0 5 1] 0 7i3«to:0 8{c^L^:||^]tc:J:n«, 
0 1 H 2 £#MLTi&WL£tf««©«;5\ 2 

OCt^S-^n^tifl 1 0, 12 0OW^ 

[0 0 5 2] 0 9tt2tc^lC#^-b7 5-y^3>7 :: >+>- 

©stcg'j©i?aB^j^^-r^0, 0io«i9 tc^bfc 

t7$7 ^a>x>1*<Z)IEffi0T&3. BltcfeViT. 0 
7:fcJ;t>C0 8 fcfl-©«Jfc»#Ctt, ffl— ©#H&««S 

n«, SfcSffigP^SSfS 1 COffltfgf5 2 2 1 , 3 2 1 KS-SSB 

t7S7?3>r>^fi i o<D&mm\zmx 
snfcaftiii. 1 2ic©*.^$nTv^. 
mewc-tntf, m7H^um8\z^rzmmMtmm 

[0053] 011 te&mwiz&z-t yf> 

07-010 tra— m— <Dmmn& 
wlt*5. z\<ommmx'\t, &mffl?2. z^n^e 

tlte, 5feSggP*^m 1 <DMl,m2 2 1, 3 2 1 ICSSgR 

-t 5 5 ? 9 z\ y^yvm^ 1 2 o <D®mm\zm& 
zntztft^nmi 1, 1 2\z(D&-&ffi-z<nx^2>. 
[0054] z\<Dmmm\z&\,*x. xzfv>ifftm$:± 

U^ig!i&fih«, ^g|52 3. 3 3 5i^^ 2 ©lllltfglS 2 
2 2, 3 2 2£T©ij£i&gh 1 t. ^l©llhtfSB2 2 
1,3 2 l^£IRDtttt8B*T©».fih 2^^bfc 
<i (h = h 1 +h 2) t^^. ^-pT, ^fejS^2, 3 
ICO^T. g^SSH^gR 2 3, 3 3)J^t757i'3> 

>^>-y-m^l 10,1 2 0\zK£TZ>mW.Mfot>* R 

[0 0 5 5] 012 «*fEW»C^Sir 557^3 >x> 
itOH»cgiJO)||fi5^^-r^ffi0T?^-5. 0fC*3^T, 

0 8~0i i £m-<DMf$.m#\z\*. m— <D&m%m& 

ttL>X$>Z>o ZLOmffiMXlZ, ^PSSST2, 3«. mo 
jgU6P2 2. 3 2 ©ffi^^^PnSli^. 9J0tfe^&|52 2 
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5. 3 2 5£WT&. ZL<D&?ts.W0tkZ&2 2 5, 3 

2 Safest. &J3*fslT2. 33J->6-t:^5^^=3>x,> 
tf-JffTl 10,1 2 0^©*&eJ»jWaTr*©T?, -t^ 

5 7^3>f>f$-Tl 10.1 2 0»C43tt£!Sftj£?j£ 
ilgfnT^^.. «f2. 3©Mtti;W£TT-5© 

[0 0 5 6] 01 3«*f£BJ»c^^-fev5^^a>x> 
1f©H£SU©S^0J£^-fIE@I0T&3. EICl&^T, 
08-01 2 tra-©«j«8B»Ktt. HJ-©#JtIfaF*t£ 10 
#LT&&. ^JS^ST^. 3©^-n-ie 

tlte, $fe4g|gJWl>5ffl 1 ODttb^gp 2 2 1, 3 2 1 cs-sgis 

■Ztltz.M^mMl 1. 1 2IC©*Jfc8ftS*lT»^5. 

u>^fpffl**i;*s»fihtt, sg^ep 2 3 , 3 3*^ 

Sf§2©Eiiltfg|S2 2 2. 3 2 2*T©ftStft5. ffi? 
T. *ff»2 3, 3 3 512S9tUctt. »^«4. 5 
tefcS&flMH^. 3©Jfeftffctt*-e©SStt. SfOiS 
Lg|$2 2, 3 2 £#fc&H2!#©*<5h 0 

>ihh* iio~i4o at*. 

[0 0 5 7] 0 1 4tt*f£IWtC#S-fe5 5 <^^n>x> 

•y-mnomMm&Tjk-tjEwm-c&Zo &ss«T2. 30 
-tn-enii. ^flh^ejR 1 <DmiU2 2 1 tcs^gp^ 

fC, 5J'J©lll]tf8&2 2 4. 3 2 4&*U 55'J©lfttf8|S2 2 
4. 3 2 4j&>&SBl©lflUfW2 2 1 IcSStt&P* -fe9 
5»^a>f>D'$?l 1 0. 1 2 OWjlPMBtWISSG 
1. G2£RgTT**faU fleSg|gP<!:»J©l&tffflS2 2 4. 30 

3 2 4 t9>mWtt=F9M 11.12 £&R3ttTt>S. 

«52 2 4«t©|W*t, t^S^fn^tSfllOO 
*HMM 1 1 t. -fe7 5«>^=I>^>1t^ : Pl 2 0ffl9 
?til 1 tOWfcEB^n, ttA,jE*fcfcMMB**# 

1. 1 lllWaSSnt^S. £JMHF3IC«frvr, 
$teSB»£»]©fllltf»3 2 4i©W*«. t75-^3>r 
>»*^1 1 0OIMI1 2 £, t7S'^3>T> 
D-MT 1 2 0 ©Sg^e® 1 2 t©MKEgSn, ttA/lE 40 

ox. ja^«ai2. 1 2 icg$gB3£snTt>*. 

[0 0 5 8] xyU>^JB64i;5gBfihH JgT 
S152 3, 3 3*>&ft2<Z)tttfaS2 2 2. 3 2 2JTOS 
tt&h 1 gU©dfatftf2 2 1. 3 2 ld^e>S"J©tttf 
Q52 2 4, 3 2 4£T©£Rfrfih2€liaJFLfctt (h = 
hl+h2) ffioT. &JHS8T2, 3fcOV> 

T. S«fiWSa^g|?2 3. 3 3i^t7 5»v?3>r>tJ- 

*J:r«fitt»5H©!RiR^ffl*iS»L. -fe 7 5 <;/ ;7 3 >:r > 50 
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10.1 2 0\Z§t±-tZ>mtt.(tlfoJl. Rtf. 

J&71 £<£M-T£ d 

[0 0 5 9] 0 1 5«*fgf^{C#^-fe5 5 •y^n>5 :r > 

•y-©B"j©^a!i[fij&^TiE[in0-c^s. d©inM^JTtt. 

&JgSgT2 KiSl^T. 3feM5t»iJ©|llj^a5 2 2 4 t©flU 

*«, iTi©t7$yi'3>T>it$f 1 1 o©vta-T?a 

«S1 1 £§tt*J;5K:HSffi2n. te^*;£telftilg&^ 
#t-£#«te&##JTfr£&&#4fCJ;oT. JHT&ffi 

1 1 fcttttBjtanT^*. &«it3{c*>^t. itss 
sSiti i o©sst«ii 2*§t-t^j:-5ttiaia$n. 

^cSfct4«sfBg*^-r^#««i^*SijT?^^.^^r«5 
td«toT. JOT-WEI 2t»ttH3£Snx^*. 

[0060] xyj>y^fflfe^i;<&ii»fihtt. sbt 

g|S2 3, 3 3^eMf2«>|il(ftt2 2 2, 3 2 2JT0ig 
f&gh li. Si ©db(fflS2 2 1, 3 2 1 tf»6»J©fflHf 
S|5 2 2 4 , 3 2 4 h 2 £?J|lJj£ Lfcffi ( h = 

hl+h2) tft-S. t£oT, &JSSSIT2. 3lCOV> 
T, XWWTSP2 3. 3 3)!i^t7$-^3>r>+)- 
HiTIfc «5 h ZW±iS -fr. &®.<DM2>. 

:fcJ;tmiP3S©®«RffU8£3Srt#U -t7 5>yi7 3>^> 
•tf-SjSTl 10,1 2 Ofc56fe-r*«**W**, Rtf. 8& 

[0 0 6 1] 01 6«*5EWlC#-5-fe^5 y9X>7*> 
4fl0t757^3>f>+l-$f 1 10 — 14 O&JIIHik 

tgiSL, iftsii-ii. i2 — i2iiii&, 

BLfS 1 ©fttfSP2 2 1 £©|ffl£. ttA,«3:fctt«HB£ 4 

^*-r^#tttts*siJT^s^^4tck-DT. 

mi nzmmmfe-tz. &jbssit3ic:}3^t. ^saspi 

Sl©ffltfg|53 2 1 t©ffl$, «^c*Sfc«8f)lBS:^W 
•r^#ttttg§»^JT^S^W5ICj;oT. flftfl 

2 tttttiije-r*. 

[0 0 6 2] 0 1 6{C^$nfc^M^fC«tn«, 01 — 

0 1 5 izmvrzmMM*. <o t>, jetc^^tTO^ffi^ia 

t^S^^^^fifl 10—140© 

[0063] xfjytfftm&tkcztm&hte* 

g|52 3. 3 3^e.^2©|llllfei52 2 2. 3 2 2S"C©ig 
SSSh li. Si ©tthtfg|{2 2 1, 3 2 1 ^SJJ'J©tlhtf 
SP2 2 4. 3 2 4 *-?©&(&« h 2$rin@bfc(fi (h = 
hl+h2) tfj:^. t£oT. ^®SST2. 3Ct?Vi 
T. SMJiSTgj52 3. 3 3 7J^-t7 5->i7 3>x>-9- 
^TmOff^g?*T©igfftfih<£^±$-fr. Sffi©^* 
*5J;tXf|ftl!g?g©!»:«R^fflS^L. -fe^S>y?n>5*> 

•y-^T 110-140 (c^^-r^^MWj*;^. rix, m 

fall $fiiSt S d LWV&2>. 
[0 0 6 4] 01 7tt*%WI:«5t7Sy^3>f> 
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it<DB'icoi^ii^j^^-riE®Wrns0"T?s-s. euc&i^T. 
Bi i * j;ot 2 l m— <omrnw>ft\z.\$. m—n&mvm 

1. 12te. #J^iS©<^tC^/£3tlT^-5. ZW^tSi 

#l>r?fc <£<!:. l*lSP®*Sl 0 1 twmi 2t<DMM 

al i r^spito i o 2 t^mm 1 1 t»w©mss 

icbTi&3£-r*U;£<fc^a>T. rtSPUMi o l trtg&m® 
i o 2 £©s&oiS8i£i«*;*-a\ io^fciRf*^* 

[0 0 6 5] 01 8«*%^{c^?>-fe7 5>yi7n>5 ; > 
-9-oDj3ijo^jia^ij$^-riEiii»fffi0T$.S. 0{ci5iAT. 

ittWtt*B&-r^. h 1 8 fcjs-r^MW'Ctt. 2m<D-t? 

5 7^3>t>W1 1 0. 1 2 0 £<ix.£„ -fe^S 

[0 0 6 6] Bi9tt*3SWlC«*-fc93v£3>7 f > 
■^©»Jo^Jfi«*5%r»KHTf»*. 0t£*5V>T. 01 

U Btmitt#*-r*. EOHMiflTtt. ^®SS^2«. 
tfe*»2 4*:Tr-5. tt*Wtt, Sf«Sl l£$0tt 

[0067] ±.mmm.-v&z>£. 3&&f- 

till, 1 2 fc»*T*ft«C*HT, &JR*H t 2. 
3©&£ffi2 4. 3 4£ffiLT. &JH*0?2. 3O®0 

a^iffii i, i 2 icsMs-a-. mm 

3 4£jlLT. ift— &*"r«0ftW«*»«il 1. 

1 2 cSE3»-r-5 c: i3WP*a. 

[0 0 6 8] m2 0\Z&5£W\zmz>±. : 7S.ypzi>7 : > 

&<fcOT2 ^-©tfSfiKSItfHcte. Pfl— 
U KWHifclfc-rs. d©jteSfi0!*ett. &«*HP2©»I 
?32 3H 2 3 2 3 2 ^tfS. Rift 

3 CDSsKPgB 3 3 te, 2 9©A3 3 1. 3 3 

2 SWTS. A&ttt£ST*So 

[0 0 6 9] 02 11402 0tC^Lfc-t75'V^=l>x 

0 2 1 lC^-r«fc5l£. 02 0 <C0^K^tlfc-tr5 5 

— > 7 1 . 7 2 ICtt/WSftttf-TSIK. 3STgfi2 3.33 
©ft 231. 232. 331. 3 3 2 IC. «Ay?t? 8 2 
1. 8 115MU •fe^5>y^n>5 i >-y-Sr|51g&a« 
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[0 0 7 0] 0 2 214, *ROTICfK*-fe5Ss»£':3>7 s 
>-y-©BiJO^Jfi«*^-riEBSfHT»*. 0IC*5^T. 0 

1 ROT 2 £R-©1$fc)c8!S*H;:tt. W— ©IMIBWWSfl- 

0®bg)5 2 2tt. 0Mtt»fW2 2 1 S#r*. Biflll&tfgP 

2 2iT«. -t^s. vZuy^y-vm^i ©JSififtHti 

JWHP3©WDjgb»3 2fc, S$iAlJiltfglS3 2 1 
10 *. ttftdbtffl(3 2 ITU ■fe^5>yi7 3>x>1ti{l : i 1 

1 <Dmm t hbsmw- eft a k#t o iiij «=> nx n 
s. 

[0 0 7 1] -hfEI&ifilCcfcntf. 0 1 ROT 2 tC^Ufc 
■k?^yt>^i>'r>Vtmmz., mi®M2 2 1. 3 2 
lj^&JBTa? 3, 3 3 CMSBItfW. >i^#ffl 

[0 0 7 2] &JBSffiT2. 314. IffOtlUtftCiO^i;^ 

2 0©*f|qjg|5^M©«^:©^|ifld^3 0 0/imJ^Tt-r 

20 zz-ttm-z^o «nwd*«/ha^as. &®si»2. 

3©^^*tiiSjajl5r|gc#j{C#ffi|-rS„ ffli#©tB«-Ctt. 

2 0-2 0 0Hz©Sl!l^fe^-rSnJftg14^*^^J?), 
#«J«# 2 0 0Hz &JtfZti.* «fc -5 tC, RSilWd £/Jn3 < 
TS^tiiiSLK |®Wd^3 0 O/zm^TT&n 
^©ct^^#^fc-r^<!:^T^S. «liffl2 

2 tC0^£nfcl?fifi©-fe5 5 ^ 3 >5 ; >-y-|C43V^T. 
WRSdS^^.. 1 0~5 0 0Hz©JH»&T?2ll#raiig 

bfe<h^©^^>y^5E^ (%) SSR-TftS^-iS'-Cfe 

30 fete l o oitab^. 



« 1 



feTOd (^m) 


70 


90 


300 


370 


640 


740 


(96) 


0 


0 


0 


100 


85 


86 



[0 0 7 3] ^HC^^tlSiotC. fTOid#t3 0 0 u 
m£tt*.33 7 O/imfC&Vvr. ?77?%4$tt8 5 
~1 0 0%lca-rSo dtlfC??]LT. ItlJKSd (Mm) *t 
3 0 0Mm£lTT$57 0(jm. 9 0 /zm©Jl^«. Z> 

40 [0 0 7 4] 02 3fi. *%W{C#S-fe:55 •v^3>x 
>-^©SiJ©H)l^JSr^-rjEiin0Tfe-5. 0ti5t,iT. 0 
1 RZfm 2 tl^-©«Sj*g|^ICf4. l^-©#MfflF#*# 
L. mJHZglfc-rz* &mifi&=F2. 3©firOjgLg|5 2 

2. 3 2«. mmzm<omf znx^z. z.a)^mm\z 

*5^Tfc. 0lR^0 2©ifeM^Jt^©^ffl^**^ 

-rs. 

[0075] aifiaftiMsifiiai-rsfc©. 0^«#b&t-5 

Itni'fc. 0 2 2 ROT 2 3»C^bfe^JS^2. 3* 

fflv^c*^{'t>. 03-02 i izm^nrcmmmmut 

50 Z/^ffiCaJSrSfflL#SCittaW-t?*S. 0^« 
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[0 0 7 6] ^tC^CKj^l^M^cfc^ltK^JcOi'^'-y 

[0 0 7 7] M^J 1 

5£&®l£2 5 VTf^*^S2 2(iF, fiflaMfeESfff 
-5 5.6X5.0X2. 3mm©-fe95 :7 3 >^>-y-pftT£r 2 

[0 0 7 8] ±«2i*53y*3>7*>-ii-* : Ftt. $ft*ftt 
^□yx^-f h©t7S y^fll&OrtglUCAg-P 

■BWflflSaSfctf 5 X 7* U v h &H;/utzA g h ©fife 

[0 0 7 9] ±E-fe >x>tti^© 2 

sbi^mw Ni-Ag) bJfcJS2 

o. im<D&mw. v)>nmm) <Dp\m\z.mK>mit>n 

ttlBtr. i 5 otT i WMbxitttSif 
{ts-ti-T. 2 i©t 5 s 7 ? n >f t^iaf 

[0 0 8 0] umim 2 



18 



10 



20 



* 



[0081] mmm 3 

^tLfeo ffilttJlEilffll tragic UT, -t^5>y^n> 

[0082] mmmi 

»tS*B«fO»0#tt«at. El 2*cfctf01 3 

9 5 «/ £ 3 > 7 s > 1* * ffrfc b 3t o 
[0 0 8 3] Jtttftl 1 

bit. imtmmmi tmm\zvT. 

5!/>a>f>t*#Jtl/ft. 0 2 4lC:fcV>T, El It 

[0 0 8 4] Jttttil 2 

T. >y^3>x>+>-Srf^/jXbfc. 
[0 0 8 5] §liM0lJ 1 ~ 4 *J«fct/tJtfe^J 1 . 2 t^H 





h 

(nun) 


H 
(mm) 




^5? (%) 




100«*>f 9S»®. 


Xffititl (016) 


9 


as 


1.61 


0 


0 


ft*M2 (B7 % 8) 


5 


5-5 


0.89 


0 


0 


mmm mm 


3 


as 


0.54 


0 


0 \ 




i 2 


£5 


0.38 


0 


0 




1 


&6 


0.18 


30 


100 




0 


23 


0.00 


100 


100 



[0086] &2izmT&?\z, *5tw\z&2>nmw 1 

ITU 4 0*M &)V&\Z3 0%. 1 0 0-9--T ?;i4feC 
1 0 0XO>5yi'»4*T*9ft. 

njttfcfcl 2 Ttt. 4 o+f-^r ^;i/^*ij;^i o o-tK 

^CDfttUCiiUTt), 1 0 0%C9^5>y^fe^-C*o 

[0087] use^a 5 ~ 7 

f -5 3.2X2.5X1.0 mni©-fc5 5>;/?3>^>-tf-4f@2: 

[0 0 8 8] -fc9 5«*2'3>5 9 >-!Him4. tt^tt-fr^ 
O^A-f hK>-fe^5^^M#fCAg-Pdrta5«® 



[0 0 8 9] ±jzgLfc4fla©-fe7S •y^3>5 : >-y-m : F 

o^«LS (^nJHiny^k Ni-Ag) LfcJ¥$ 
0. lmao&JMK ( U */8lr»fc. &JKS8T© 

3 >5* >U-Jfc : P©l*i. «T@lc^fflT-5-tr^5«>^3> 

fc. ^©ttfiiT. i 5 oTc-eiWBn^bT^ffitfeJg* 

50 ^Jg^t*. ^«S©SP^T-0«fb/cta^-fe^5^ 
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20 



[0 0 9 0] ±m(D£?\ZLT'&t>tltzUn\Z-D^T. 
6*lfcftm£. §©$#15-7 if*. 

[0091] itmm 3 

U3 



[0 0 9 2] jt^J 4 

&m$&?&m^-f\z. $mw 5-7 tcj^fc^gHc^o 

T-fe =7 5 >y ^ n >^>-y-£ffr$ bit. 

[0 0 9 3] HJEfflJ 5 ~ 7 &£Z*}tmW 3 . 4 {COH 
T, fc-hiM i; )mmm<Di7 ^y^^ViU^ 3 iZ 





h 

(mm) 


H 
(mm) 




* y v (%) 




lOOiM 




9 


5.0 


£81 


0 


0 




3 


5.0 


om 


0 


0 


HM0I7 


1.5 


5.0 


0.47 


0 


0 




1 


5.0 


0.31 


15 


100 


ItftMU 


0 


1.0 


0.00 


100 


100 



[0094] &3\z7sk-?£.?\z. ^9tm\z^mmM5 

3Tlt 4 Oit-f 2)V&\Z 1 5%. 1 0 ou-f^JHftfc 
1 0 0%©^5y^ffc£^T&^fc. &$3fflT£f*£:fc 20 

i/^it^J 2 -m, 4 o-y--r i7;M**3«t^i o o-tK ^ 

^CDMntcfe^Tfe, 1 0 0%<7)^5-y^^^T*o 

[0 0 9 5] SiJSfll 8 
3£t&ttEE2 5VTl^ffi^ft2 2{tF, iMtttE £*TT 
-5 5.6X5.0X2.3mm©-fe5'5^^n>x>-y-^^4<i 
fflEbfc. -fe55y^=i>x>-y-^ : F^4<lfflicLfc. 

<D-t7s.y?mmmzAg-Pdftw>m®&mwti'* ts 

Wr-SWWffllStC^^X^'J 7 >^UcAg^-X h 30 
[0 0 9 6] ±aib/c4<lW-fe5 5 y^n^^^T 

^SR^ftHJtbfc. 0 1 6 tC0^$nfc^itl5 

(«W»fl)Ite-yyJK Nl-Ag) bfcj*£ 
0. lnmcD^®« CJ >#»!©) Srifi^fc. &JSSg^© 

fc. ^cd«^t, i 5 ot;-cii$MangiUTisim&&# 
an&jftBMta-a-r, 4<a^-tr7 5>v^3>-r>-y-m^t 
ftwffpt*. ss^ mm (DUft-zmm b tm^-t 9 5 * 

*=i>5 ? >UMMf«Ljl!:. 

[0 0 9 7] Jtttffll 5 
^MJI2 5VT»«Wi2 2MF. SflM*ttE*#T 
-5 5.6X5.0X2.3 mm© 2 <@CD-fe 7S 7? 3 >5*>-tf-S& 

^D^XTJ-f KOt7S y Ag- PdTft 50 



*rta««fc#b. -fc^S y4'tt*flsO*B»'r*Wll!l» 
[0 0 9 8] ±ELfc2iOt757?3>f>W 

«»*ft«*-a:fc#*tttt#a*a*b. 

i£03O. lmm©&«4£ <>J>Wffli») 02 4IC0 
jS-r*(«e*«Bftfc*V»T. BrJ£©ffi*jTii|«bfl-W-&. n 
©ttfliT. 1 5 0TCTl«HfflinS»bT, #*ttSf*M* 

>D-£fls®Sbfc. 
[0 0 9 9] Jfcft0! 6 
£&ttffil 6 VT^t«i6. 8mF, I«E$t 
f-5 3.2X2.5X1.0mmC0 4<H<O-fe7 5 >y^n>^>+>-^ 

^wltt-i hCD-fe^S y^igfttflW^glWCAg— P d 
T?ft*rtWWIS*b. #5-X:7U b&£/ut£AB'* 

[0 10 0] Jb»bfc4|B©1r5 3 v^a^J'IJ-*^ 

*«:**tt»3ir»i*jiiKf««ica#b. &® 

ATffbftttfc. a&o€r«ii!bzt«iao. 

[0101] u»ttT. 1 5 ot:Tii#fflanii&bT® 
m&&mm*f&®<tis-&T> 4m<D±.7s.vi7zs>T> 

[0 1 0 2] HM^8^J;Z/Jt$!c#!!5. 6tC^-pT#S 

'?Affi«»c^±^ifc*#^tb. !^s»ffi3»assft*9Jcsj:Ab. * 
mffimumzftuitc. r^mm'mm.mt. 125*0- 

(-5 51C) ~1 2 5TC*— y-'f^JPtbT. 4 OIK 
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9)Ui$&zfi o o-tM" #;kd*im >? )vents.iiz. t 
toio3] &mmzmz>mmm8-?te> p???^ 

[0 10 4] 

[fgBjwsi*] u±m^<r^o\z. *%Bj(cj;ntf, & io 

(b) -t7 5^^n>^>+J-^ : p{C*5lt-5^^*J;t; 

(c) ^Mssmco^T, iffi^^^^-a-rjc, 
s^^it^^-a-fc-fe^^ ^^n>x>-y-^*i^-rsi:i: 20 

[0ffi<Z)flW«£i*BJJ] 

[01] *$&W\z.mz>±:7 5. y i7n>x>-y-OIE®0T 

[0 2] 0HC^bfc-fe^5 <>^3>x>"9-OiE®»f® 
0T&S. 

[03] 0 lR^0 2JC^bfc-fe7 5-y^3>^>-9"$ 
0B&»«± (CHS b fcP# ©ttftg £^-r6B#0« B0-C& 
*>„ 

[04] ^ijmc^-fe^s -y^3>^>-y-{cffl^e>ti 30 

-5 &«MHf ©— M &7K-?tfc±\8i ffl 0T* 3 . 

[0 5] *ftW\Z&Z± : 7S.y?=i> : T>-+y<DMV>mM 
0iJ£7K-riErffi0T&-5. 

[0 6] *^tc#^>-t5 5 yi'n^^OJSlCB'JCD 
HJE^J IEtBi0T$) -5 „ 

[0 7] *5gri)i(c#^>-t7 5 'y^3>x>+KDMId»J© 

[0 8] 0 7(c^bfc-ir^5 >y^n>^>"9-OKlcgiJcO 
H*E^J * ^-riEIfii0T* 3 . 
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[0 9] *%M(c#S-fe5 5<>'^n>x>it©JglcBiJ» 
[010] 09fc^Lfc^7Sy^3>^>1*©IEil5J0 

[011] *f£HJlC«^-t7 5 'y^n>x>-9-©5!tc)]iJ 

©HM0iJ£^fIEffi0T&&. 
[012] *fgKI^^-t^5-y^zi>x>tl-<DliJcKiJ 

[013] ^^l-^^-fe^S^^n^^^+KDMtcM'J 
©|^)5E^JSr^-riEffi0Tfe^>o 

[014] &5tm\z&%± : ?s.y{7=i>7 : >-*)-(Dm\z.m 
<d mmsm £ ie® 0 t & & . 

[015] *%BJ^S-fe5'5-/5'3>x>-^a)MlcB'J 

[01 6] *:%BJIc:^^-t5'5^^n>7 ? >-y-©MtcJ]iJ 
©§HflS0iJ £ jjs-T jE® 0 T & Z> . 

[017] *%aj(c:#-5-b:^5^^3>7 ; >-y-cDlEKB'J 
roHMfiJ Sr^-TlEffl»fH0Tfc 

[018] *^WJd#S-fe75^^zi>'r>"9-CD5i{cS'J 

[019] *5£^»c^^-fe^5y^n>^>-y-oStcB'J 

©hijs^j &^-r#*$i0 t? * -a . 

[02 0] ^BJ|C^.5-fe55^^=i>X>1tCDM«CB'l 

[02 1] 0 2 0l:SLfct7 5 y?3>T>y-<D^% 

[0 2 2] *%BJI'#-5ir5'5>>5'Zl>^>t^©MKS'J 
©HM^JS:*"riEffi0'X?*-5. 
[02 3] *f&m\Z&2>±7S.y?=i>T>V<D3ilzm 

[02 4] ^jfeCO-fe^S >y^n>^>-tJ-^:^TlE®0T 

1. 1 10-140 t7$7^3>r>-!t 

2. 3 &JSSiB^ 
2 1, 3 1 -SS 

2 2,3 2 #T«3)gLg|{ 
2 3.3 3 



[01] 



[0 2] 






im9] 



mi o] 
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